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Numerical study of two-dimensional decaying MHD turbulence



























$\frac{\partial v}{\partial t}+(v\cdot\nabla)v=-\nabla p_{\tau}+(B\cdot\nabla)B+\mu\Delta v$ (1)
$\frac{\partial B}{\partial t}+(v\cdot\nabla)B=(B\cdot\nabla)v+\eta\triangle B$ (2)
$\nabla\cdot v=\nabla\cdot B=0$ (3)
$v(x, t)$ $B(x, t)$ $p_{\tau}(x, t)$ $\mu,\eta$
$\nabla=(\partial_{x_{1}}, \cdots, \partial_{x_{N}}),$ $\Delta=\nabla$ .







total energy : $E= \frac{1}{2}\int(|v|^{2}+|B|^{2})d^{3}x$
21
helicity: $H= \int v\cdot\omega d^{3}x$
magnetic helicity: $M= \int A\cdot Bd^{3}x$
$(\omega=\nabla\cross v, B=\nabla\cross A)$ 3 $N=2$
(4)$-(5)$ total energy \supset
cross helicity: $H_{c}= \int v\cdot Bd^{2}x$
$\int f(\psi)d^{2}x$
( $f$ $\psi$ ) $A= \int\psi^{2}d^{2}x$
Navier-Stokes
2 strong solution 3
weak solution $2_{\circ}$
$D$
$D=\{(x, y);(x+2m\pi, y+2n\pi)=(x, y)\}$






(ii) Taylor microscale Reynolds 100
$E(k)$
$E(k)= \sum_{k\leq|k|<k+1}|v_{k}|^{2}$




















‘ MHD selective decay





$|dA/dt|\leq 4\eta E\leq 4\eta E_{0}$ $A$
$E$ $A,$ $H_{c}$
selective decay





(4),(5) Fourier mode o mode $512\cross 512$
aliasing error
$0$ active mode $341\cross 341$ $(2/3-js-Js)$








(B) $\mu=\eta=2\cross 10^{-3},$ $k_{0}=5$
(C) $\mu=5\cross 10^{-3},$ $\eta=10^{-3},$ $k_{0}=5$
(D) $\mu=\eta=6\cross 10^{-4},$ $k_{0}=5$
$E_{V0}=E_{M0}$ =2\pi 2 $\triangle t=2$ $\cross$ 10-3
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1 $\phi,$ $\omega,j$
















( : $E_{V}(k)$ , :EM(k), $t=4.6,$ $(C)$ , $\log$ scale)
$t$
(A) (B) $——-$
(C) $—–$ (D) $——-$
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